A B S T R A C T We have shown that two unrelated prostaglandin antagonists block both thyrotropin (TSH) and prostaglandins E (PGE1, PGE2) stimulation of thyroidal adenyl cyclase activation and cyclic 3',5'-adenosine monophosphate (cAMP) formation, suggesting that prostaglandins play an important role in regulating thyroid function. To further explore this postulate, we measured prostaglandin content by radioimmunoassay in homogeneous bovine thyroid cell preparations in the presence and absence of TSH. Antibodies to albuminconjugated PGE1 and PGF2. showed specificity for prostaglandins E and F, respectively, but reacted, albeit far less effectively, with heterologous prostaglandins. A double antibody system was used to separate free from antibody-bound PGE1-'H and PGF2.-'H. Thyroid cells were extracted with ethanol/ethyl acetate and the various prostaglandins separated on silicic acid columns. Recoveries of added PGE1-'H and PGF2a-3H through the extraction and separation procedures ranged from 50-80%. The sensitivity of the method was 10-50 pg. Basal thyroid cell content of PGE1 and PGF2a "equivalents" varied between cell preparations (range = 2-6 ng/ 0.2 ml cell suspension) but, in each instance, remained constant during 5-30-min incubations at 370C. TSH, 10-100 mU/ml, increased the levels of cell PGEi and PGF2a "equivalents" 30-80% above basal during 5-15-min incubations. The stimulatory effect was specific for TSH, no increase in PGE, or PGF2a "equivalent" levels being seen with luteinizing hormone (LH), human growth hormone (HGH), adrenocorticotropic hormone (ACTH), or glucagon. These data support the thesis that prostaglandins may mediate TSH effects on thyroid.
INTRODUCTION
We have recently shown (1, 2) that two unrelated prostaglandin (PG)' antagonists block both thyrotropin (TSH) and PGE1 effects on thyroid adenyl cyclase and cyclic 3',5'-adenosine monophosphate (cAMP) formation, suggesting that PGs may play an important role in regulating thyroid function. In an attempt to validate this thesis, we measured PG content in homogeneous thyroid cell preparations in the presence and absence of TSH.
METHODS
Antisera used for PG immunoassay were obtained by immunization of rabbits with PG-protein conjugates. PGE, and PGF2a' were each conjugated to human serum albumin (HSA) (3) . To estimate the number of PG residues incorporated into a molecule of HSA, 4 ng 5,6-PGE1-'H (88 Ci/mmole)8 or 0.025 ,ug 9-PGF2.-'H (14 Ci/mmole)3 was mixed with 4 mg of the appropriate unlabeled PG before conjugation with HSA. Analysis of the conjugate for tritium content showed that approximately 13 Anti-E, 2-5, 1/4,000 in 300 ,l solubilizer (NCS, Amersham Searle, Des Plaines, between 50 and 100 pg for PGF2a (Fig. 2) Radioimmunoassay standard curves showed a significant only a 1-2% relative cross-reaction between PGs E and difference between 10 and 50 pg for PGE1 ( Fig. 1) and F with the antisera to PGE,-HSA and PGF21-HSA (based on mass of PGF,. or PGF2. required to displace 50% of bound PGE1-3H [ Fig. 1 ] and mass of PGEL or PGE2 required to displace 50% of bound PGF2a-3H [ Fig.   2 ]), PGE1 antiserum was unable to effectively distinguish between PGE1, PGE2, and PGAi ( Fig. 1) while PGF2a antiserum recognized both PGFa and PGF2a (Fig. 2) .' Thus, while we are reporting PGE1 and PGF2a levels, these are in fact PGE-and PGF2. "equivalents" (6) .
While these studies were in progress, Levine, Gutierrez-Cernosek, and Van Vunakis (7) reported that immunization with PGE1 produced antibodies directed to PGB1. We therefore carried out similar studies with our PGE, antiseruxn and PGB1. PGB1-'H was obtained by heating PGE1-2H or PGA1-'H in 0.02 N NaOH at 100°C for 5 min; Andersen (8) has demonstrated that under these conditions PGE1 and PGA1 are quantitatively converted to PGB1. Fig. 3 illustrates the binding capacity of our PGE1 antiserum. Of the four labeled antigens used, the greatest binding occurred with PGA1 and PGE1. Al- though cross-reaction with PGB1-3H was observed, binding was much less effective. Table I shows the correlation between PG added to 0.1 ml cell suspension and that recovered in the radioimmunoassay. When either 0.05, 0.1, or 0.2 ml thyroid cells was extracted, the levels recorded in the radioimmunoassay were proportional to the volume of cell suspension used (Table II) .
During a 15 min incubation at 37°C, TSH effected an increase in thyroid cell levels of both PGE1 and PGF2a "equivalents" (Fig. 4) . Although the increase in PG levels was dose-related, the TSH effect on PGE1 was biphasic, and both the PGE1 and PGF,, "TSH doseresponse" curves were relatively flat. Thus, the maximum TSH-induced increase in PGE1 levels was approximately 'It should be noted, however, that presence of a double bond at position 5,6 reduced ability of PGE2 to cause displacement to one-third that of PGEL (Fig. 1) and that loss of a double bond at position 5,6 reduced ability of PGFi, to cause displacement to 70% that of PGF2a (Fig. 2) . (Table IV) . 
